
Auluary 8, 1951. 

Thtnka very mtwh for lotting BT 880 youx YI- It errtainly wtr forth 
P most i~tmmotbg ooncrrpt. I hope you will b8 able to find t&n iamwliak 
barir of the adaptive laapr beform too loag. By uo&idum, I’vr bwn 
roamhat Wmmi in eolicin~ ayodf lately, hm run into tha8 xwpoatodly 
in ted4 for titer-8bd.n Qro8d.n& and ri8hin& to UII M818tW6~ pdtern8 
a8 g8n8t;la 8wkon. Frwlorfoq ha8 b88n utmmoly oooprrotivm, and want tp 
8oma troliblo to 88mi hi8 fa8jor ao1ioi.n prodw~ typo8r rhi.8h we am working 
up now. Ho f indr that both B and K-3.2 arc) surcmptib~e to &mat all of t&o 
w&dns ha ha8 fouAd, 80 that tb8y am ta8dti indicator strain8. 

S&AM you hrva rrtidently sent in thm 818~ (under ~488 prorruro!) 1 f&cm 
it that you are not lntwe8kd in a dirruu88ion of th8 papar 88 ruch, but epr 
d,ticil. uortax i.mpa3.s nm to slip in a comment or two, I could find nothia~ 
laoking din th@ Uontent, but th8 pm8WbatiOn doe8 8ho-W 8i4fl8 of h48ti, and 
it 3.8 thorlfore aomdat difficzult to mud, in plaaor; redundant fn other8. 
It might help the ea8ual mador ii tk8 ey@llrr mm refwrd to 88 8 rort of 
r*poatu¶ rdAolation or rumral of tha uulturos iron on* or a iff mll.8, ratbar 
than u Q mppr*rrbm of 8.U. 5utaat8”. on paga Al, I think the UP80 i8 8ol88- 
what mww ted, partiirul.arly with rmspact tp a) ral8ctirr f8ctor8 8poaificolly 
f avosing 8 during part of th8 hirtory of a cultur8, and b) the t&m whiah 
would be requircrd to approach the l qulllbrium you nwntion in tha oompleto ab- 
ronco of 8elmat.W~ differu3tfols. finally, it is not quit* fa&r to gmwaliro 
from Li8b’s value, ui.ma ehr found a varloty of n&&ion rate8 for difforrnt 
h- matantr, which straddled the mutation r&o8 to h-. Thi8 kind of ealaulatloh 
has thr mm sort of merit aa the on.8 by Pi. b( 3%. to which you objeetod (which 
3.8 AOt+O 8aJr that &t b WithOUt WdJH! ) 

‘hi8 la pwhapr vary auuh uneallod for, 8~ I don’t 8xp8et you to pay 
any attintdon to it, but It am left with the iaprorsion that thir S.8 a good 
paper which Ught b8 a suprrb one. You my not rant to bothar to recall the 
IU. l imply to a&nowlw@ # Q Sz. ourront p-r, but thoro should bo a 188ntion 
of It Sbt2kOrt8 work on 5. typhiauriua (J. Hyg,# Doe. 1949). Ha found and 
intwproted risailar oyulea, but woo able to doraonetrato a mutational rqui- 
libriuar at the prsdiatwi value (from the rator). Y?ur gonoralisationr would 
ham much sore fore8 if the analylrfr ratiouod thora other example. If the 
t&lea wem turnrd, it would take a aataolyrar to m&e m red.l a papar once 
rent in, but that *ht just be a nmkmrr in re;y ohwmtm. 

So fp~, I hmmn% oarofully mad the !&SB papm, but h&v8 t&tad to 
Aaron about it, &on io awar of thr inconrirt8ncry with th8 nonamxmul.ation 
of mutuat8 in ro&ti.ng atiturur, 8nd ha8 variiiui it (taking aooount of phono- 
typiu lag) in ot&tums bloukod by tryptopham l xhaurtion. He tried to ret up 
hi8 ohmost& (atroaiou8 nam!) to run vrrp crlow~, to find the changoovor 
point, but th8 maohino lore8 It8 rolf-relgulation at very low rat88. He my 
thiAk that “lag” ir a 6pwip1 phy8io1ogicai clondition in which mutation8 



do not oocur. Thj.8 of oo~rse does not agree very well with the tim8- 
dependence during growth: he is as puzzled about it a8 anyone. Right 
now they are studying offmets of crhanging medium conditiona, ae well 
as adding weak mutagens (e.g. methyl-puriner) to the medium. 

Lately, I've been working mainly on cleaning up loo80 end8 4nnthe 
hetarozygote work, and in interrtrain ero88e8. The prototr0ph-S selection 
me&hod ha8 rrorked out very well now, about 10% of coli isolate8 from 
human urinm cultures croeaing quite freely uith K-12 (originally irolated 
from the 8arwI 8OWWe). ye are plts0 starting 8Ome illUfli%atiOn8. 

Bwsard ha8 been very great fun; it’8 too bad he doesn't uave hi8 
wife bore too, for he tend8 to be rather homeeck, and only reoently 
ra8OlYad ddinitn2g to stay hero for next 8eae8ter. 111e have been doing 
8oms little work together, eipacially on paper l lectrophor88i8 of lactase, 

Your latest datum on W offact ia most interesting. Is it poa8iblenthat 
the domwge ir not primarjls nuclear, butthatif a smallaellahould %Mw 
off, with a U.&ted amotant of d-god "cytoplasm", it will be able to recofer 
more rapidly? Xn E. oolf, the picture is atrikin&y similar to yours now, 
except that f don't have muah evidonce for balanced lethald, but this msy 
be due to intraceUul.m selection or whatnot. There are genetic effecta 
(homozygotization) haploidization) which I think are induced, at least in- 
dixwctly, by W in diploid cells, but whiuh could havo no counterpart on 
haploid heterokaryons. Shoe we paoy both be writing up our material con- 
currantly, rnw we agree to exhange ras8. atan early rrtagr? Probably, ard 
preferably, your work will be publirhed first, bocauso 1 have a numbor of 
tag ends on diploid behavior to worry about, especially the %woff affects, 
i.e.> the W-activation of lyropnio phage, whiuh results in the lysis of 
phagoaarrying aells. T&as, lyaogenic bacteria, at cerM.n doser, are killed 
rather mars rapidly than senritive,uninfected~ This Certainly ma8so8 up 8ny 
kinetiu analyris of Uv killing, which, aa you know, I have no confidence in 
anyhow..: 

I'm sorry to hear that the &my wants yuu, mainly out of pity for our 
poor 8orvieemen. If worrlr eofm8 to WOrat, mtald you consider working in m. 
Berides Herher Braun18 outfit, thora is also a group run by U. Cal. at Berkeley 
and Oakland5' but the intelleotual milieu is l gually dim, which is possibly 
the fault of BW rather than the mn, %aptains Krueger is in charge of the 
Cal.. organization, and also chairsan of the univorsity'a Bacjc. Dept. 

I wish I knew more about FJ's expedition: I hope it'r not down the 
garden path. A couple of yoar8 ago, Esther and 1 were mildly l xaited by 
the elicitation of Lao- in K-12 by butyl ga&aetoride, but this is ahost 
oertaidy seleation. 1 have the feeling that thi.8 is mentioned lOf!Mwhere, 
berider %ther’s #*r&s, but I <zan't find it. 

tie a happy new year yO~r801~08, if jrOU can, 

Joshua Lederberg 



January 10, 1951. 

f&i- I juet rotrimved the latter and ms. to add the few. 

Afbr o few hOUr8 thought, I aa cronvimd that tize ergwant on p* l.l 
is if83ompletm. If them is LY) 8poifia roloctio~ l gain8tX-, a& the 
mutation rat* to X- maseed that to X*, Thor periodi uloation mnnot 
porribky intluetwe the probabUtE;p that a ahg~e X pne ramplod from a 
lar* U8iV8X'8~o will k + or -e '&a key ir MO term period.& 8eleAtioA, 
whiah ia in foot a periodia ram&in& at randor, of tie l lenwnts of an 
l xi8ting population for thr reduvalopmnt of a how one. The periodia 8electio# 
(all other things being equal) io prmzia0l.y ec&ralent for example to 
stochastia 8urviva3. of a nonrpecrifia killin& agent (like heat, rpora tans- 
port, or QzI iAowlatJlng pip&k), as far a81 ita *Heat8 on the nman pro- 
portions of X* md - are cronoemed. lhat period releetipn trill do, of 00ur80, 
ir t0 broaden the di8porUoA of the di.8tributioA of the mtantr, 80 thati 
instead of hav3.q a hundred culture8 each with 1% mutants (8ay of all auxo- 
trclph pO88ibilitie8), you l~pg end up ~rith 100 Walturea, one eoaplately 
l uxotrophir. E3ut for the qguillbrium rituation which you ret up on p. 11 
this cm make no diffrrenur. 

A point worth emphasizing is that periodia sehttion mn occw only In 
a8axual population8 , sin00 it i8 required that the adapthe mutation be 
irolated from the rxi8ting@uxotrophr (or l q.uivalent). However, 5.n 8oaw 
WyTI, this 18 reminescont &f SIwall &?ight'8 "driW hypothe8i8, except that 
the fix.atioA re8Iikta frown t&o inherent dyna~i~r rath8r than knpomd iro&tioM. 

If I may m&c* a 8uagertioA, it may ba worthwhile to deplot in a graph 
what the theorrbiaal evolutionaq history of a atal%ure i.8 likely to be 
under the po8tUl8k8 of your syrka. f would pfoture it i8 8008tSling liker 


